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HE(FAG)H FogE 28 9 2HL) H) 3L
AE] Q17dH] 1,900,000,000
AE A 5] 290,000,000
AEH HW/SW A B 58] (2775819 10%) 310,000,000
AE 7)5GH
- DB A2 2A/75 2 XFEY FAES 2,204,000,000
- duElolE 2 AFYR Sgae 400,000,000
- B Zes AR A/ A 400,000,000
A 5,504,000,000
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O FelA AEF AAY BIFE 0§ o] obeje] Akl el kel

201292 7Idew A dAusgs TFeto] AYH(wd del= wMwded)

O AldeEle 2
O o steakdd @27] gAug iy

O Al 1~3x drel A4 HAXNHox By &8(60% , 35%, 5%)

O Alvele 3

O W sh=are

i3
i
=)
)
)
2
=
ofo
bl
s
S
i)
=
x
)
2
10
o
2
»
e
N
=

O Al 1~3x dxe] A4 AXNAosE By &8(60% , 35%, 5%)

[ 4-5] AxpE dl&s e #He B2 HE dudF T (Adde 1)

=
A= g H-EH TH & kIR Eik Rk
2012 1,797 - 1,797 1,705 - -
2013 1,797 - 1,797 1,617 - -
2014 1,797 - 1,797 1,534 - -
2015 1,797 - 1,797 1,456 - -
2016 1,797 - 1,797 1,381 - -
2017 4,455 - 4,455 3,249 - -
2018 - 5,504 5,504 3,809 34,396 23,802
2019 - 5,504 5,504 3,614 34,396 22,583
2020 - 5,504 5,504 3,429 34,396 21,426
2021 - 5,504 5,504 3,253 34,396 20,328
2022 - 5,504 5,504 3,086 34,396 19,287
2023 - 5,504 5,504 2,928 34,396 18,299
2024 - 5,504 5,504 2,778 34,396 17,361
2025 - 5,504 5,504 2,636 34,396 16,472
2026 - 5,504 5,504 2,501 34,396 15,628
2027 - 5,504 5,504 2,373 34,396 14,827
A 13,438 55,040 68,478 41,348 343,957 190,012
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3 4-6] AApE FAES 13 W H vk dEsE T KUHL 2)
CEEEED W] Fug | @qug | F@e | @A@e
2012 1,797 - 1,797 1,705 - -
2013 1,797 - 1,797 1,617 - -
2014 1,797 - 1,797 1,534 - -
2015 1,797 - 1,797 1,456 - -
2016 1,797 - 1,797 1,381 - -
2017 4,455 - 4,455 3,249 - -
2018 - 5,504 5,504 3,809 20,637 14,281
2019 - 5,504 5,504 3,614 32,676 21,454
2020 - 5,504 5,504 3,429 34,396 21,426
2021 - 5,504 5,504 3,253 34,396 20,328
2022 - 5,504 5,504 3,086 34,396 19,287
2023 - 5,504 5,504 2,928 34,396 18,299
2024 - 5,504 5,504 2,778 34,396 17,361
2025 - 5,504 5,504 2,636 34,396 16,472
2026 - 5,504 5,504 2,501 34,396 15,628
2027 - 5,504 5,504 2,373 34,396 14,827
A 13,438 55,040 68,478 41,348 328,479 179,362

¥ 4-7] AAE FAES nAF A % v g AFEE FF (AP 3)
ax | w4 W% ] Zug | gaug | W | FAn
2012 1,797 - 1,797 1,705 - -
2013 1,797 - 1,797 1,617 - -
2014 1,797 - 1,797 1,534 - -
2015 1,797 - 1,797 1,456 - -
2016 1,797 - 1,797 1,381 - -
2017 4,455 - 4,455 3,249 - -
2018 - 37,904 37,904 26,230 20,637 14,281
2019 - 24,404 24,404 16,023 32,676 21,454
2020 - 8,204 8,204 5,110 34,396 21,426
2021 - 5,504 5,504 3,253 34,396 20,328
2022 - 5,504 5,504 3,086 34,396 19,287
2023 - 5,504 5,504 2,928 34,396 18,299
2024 - 5,504 5,504 2,778 34,396 17,361
2025 - 5,504 5,504 2,636 34,396 16,472
2026 - 5,504 5,504 2,501 34,396 15,628
2027 - 5,504 5,504 2,373 34,396 14,827
A 13,438 109,040 122,478 77,860 328,479 179,362
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- kA 2 ARG FAsta R R SEAEA A REEHAS HS 14
o2 F AHYo] 3o AAHoR FaEIGAe] vj§ =2 FoF Aoy
[ 4-8] Ao AAAd &4 3243
T B/C NPV IRR
AYE L 1 461 148,835.01 58.83%
AUE L 2 436 138,184.93 53.68%
AUE L 3 231 101,672.74 36.56%
A A
O ZAAAEA Aol A AT W] L H]E Q&9 Wl mE FAA et o
HEAS AHE 7] §afA ofg Atde] WEo tisk B/C W E £4S AldsH
- 71F BA8&(5.4%)° +29% W Wi (05% T9)
- uAH 2 WEH o] +20% W3}k
- Ao £10% A3t
[} 4-9] A=A A3 (Nygle 1)
gele
= 3.40% | 3.90% | 4.40% | 4.90% | 5.40% | 5.90% | 6.40% | 6.90% | 7.40%
H| -8/ H ]
71=ZA 3 4.79 4.74 4.70 4.66 4.61 457 453 4.48 4.44
I AH]-20% 5.02 4.98 495 491 4.87 4.83 4.79 4.75 4.71
T H+20% 457 4.53 448 4.43 439 434 4.29 4.24 4.20
HEH]-20% 5.65 5.59 553 5.47 5.41 5.35 5.29 523 5.17
HZH+20% 415 412 4.09 4.05 402 3.99 3.95 3.92 3.89
H-10% 431 427 423 419 415 411 4.07 4.03 3.99
H)+10% 5.27 5.22 517 5.12 5.08 5.03 498 493 488
[} 4-10] U= 2y (A8l 2)
gls
= 3.40% | 3.90% | 4.40% | 4.90% | 5.40% | 5.90% | 6.40% | 6.90% | 7.40%
H| & /3¢
71=A 3 454 4.49 4.45 4.40 4.36 431 4.26 4.22 417
A H]-20% 4.76 4.72 4.68 4.64 4.60 455 451 4.47 443
A H]+20% 434 4.29 4.24 419 414 4.09 4.04 3.99 3.94
HEH]-20% 5.36 5.30 524 5.17 5.11 5.05 4.99 492 486
HEH+20% 3.94 3.90 387 3.83 3.80 3.76 3.72 3.69 3.65
Hel-10% 4.08 4.04 4.00 3.96 3.92 3.88 3.84 3.80 3.75
H+10% 4.99 4.94 4.89 4.84 4.79 4.74 4.69 4.64 459
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4-11] NP EEA A3 (AUl 3)

‘81—?_]_0
> = 3.40% | 3.90% | 4.40% | 4.90% | 5.40% | 5.90% | 6.40% | 6.90% | 7.40%
AR
71=A % 2.44 241 2.38 2.34 231 2.28 2.24 2.21 2.18

3178 H]-20% 2.51 247 2.44 241 237 2.34 231 2.28 2.25

A B1+20% 2.38 2.35 231 2.28 2.25 221 218 2.15 212

& H]-20% 2.96 292 2.87 2.83 2.79 2.75 2.71 2.67 2.63

EH+20% 2.08 2.05 2.02 2.00 1.97 1.94 1.92 1.89 1.87

Hel-10% 2.20 217 214 211 2.08 2.05 2.02 1.99 1.96

HA+10% 2.69 2.65 2.61 2.58 2.54 2.50 247 243 2.40

M= A, AluE e 19 49 ARSI A E1&0] 34%°ll A 7.4%7HA] 2% W
stoll wisto] B/C(HA-H-&R])= 47904 4.447h4] 0.359] W& WA =E 7HAH,
FH ] +10% W slol tiste] 415914 5.087F4] 0939 WE WHAEE 714, &=
g &) £20% Wbl thake] B/C(H Q-1]-8H])E 487014 43974 0.48¢] W
T NAEE MY, WEH g9 £20% Wkl thste] B/C(H S -1]81))= 5419
A 4.02744] 1.39¢] s Wt E 7hol wel ngu| R HsH]7E A A4l 1

o
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53 259 B e
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A3} 86412 M/Y7F o3 A

FAA 7= el 17.73 M/Y 7}

o Ao yetwar, 2 AF-AAQ stEAbsak 2F5W 749 2 Real Data
38 7l& st 216 M/Ye] 22 & Aow FHrhd
O wupx|uto 2 3 MFEIAQ APHA A" G5 9 do = 47.08 M/Yo] Z a3ttt
LERSE
% 5-1] AAAE AHFLA S
(=k2 = MYY)
TE o1y
==z 86.41
1 AF : gEAFA 531 239 2 HE3xd 7l A 17.73
stEAE2 53 259 71N 3.69
}EAF2 FEEFAL V& A 14.04
2 AR FEAFER} BFY FA9 2 Real Data 8 7]& 7 21.6
stEAEA 25y w9 2 fAHE &a&3 71E 19.36
S7IERF 2 B2 = 9883 AR AAEE JE e 2.24
3 ME  ARFEAI2E 5 2y 47.08
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2TA] AHALA 22.49
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== %Z}Xéi 7\}%%% 7~|€ roille] C_)H = 5 7]E 2.58
oo = AXAA 7= 2.58
stEAE 2 2EY 70 - -
oo w 8B e /A7 & 2.58
o N . s A A2 7= 2.58
283 e Y | FEATA AAAE LE5/HE -
. TEH/AS VE 2.58
71 M -
H3 T 2.56
StEAE 2 AAAE FAESG #E 7|& AE 23
R R == 27} WEEF DB ARAY 7|& A 112
olxze}l L9 a83) AR
AL V) S E&%4 =229 DB JERAY V& AL 112
st Al 21.6
ARA 2R P 8
O 3 AFFAQl AJHA 2" 5 9 g2 2719 AMEIAAZ FAEH, 1 MAF
A 1A A HAM O = 2459 M/Y7F 2838 Aow oy

O 2 MAF-IFAQl 2¢-A] AJHAG o= 2249 M/Y7F B RSk Zlo g Hol FHAT
& Jd8EJdAgL gy 2
[3£ 5—-4] 3 AFIA A= FJAE
(SH2] M)
A M| -2 A FHATNE Qg
AJHALG AY 2 F9 HyF g5 A 5 0.64
AHALE FES s A= 5 3.4
=2 Lo a1l
197 ATMALY AR A 2~H 2 0—71 37} ‘ 0.64
AT 2AW 7 F 2Z2Y 1= 12.19
Al ADAS 7l 9 & 3.96
7] st 3.76
AJHALY AE 2 %3 H7b &5 A = 0.96
H foz! 5 S
28] Al ALY AHAR S-S 9% Al%%ﬂ o 4.04
AHAEE 29 3 357t 0.96
A ADAS ¥ 7= 16.53
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AAALY 284

O 1 AFHA HEAEAL B3 BEW 2 FHLAAA 7% AR F 296500
do] Baw Ao vheyka, 2 AN AL FEAEAL EEY 4429 2 Real

Data &8 7]& 7ol 28679k o] da & Zo= iy

O wpx| = o g2 3 A F-HA] AHAZ=F -5 2 el 73439 Rk o] dad A
o7 By
3E 5-5] AAALY AL oAl
(= LT ))
12 9= | 23 U= | 3x Wx: | 43 U= | 53 ¥& A
T ol B ol - Bl i e o B ] e o - B i e o < B B e o - Bl s e o
>4 1997 | 641 | 2505 | 632 | 2354 | 1373 | 1,408 | 196 | 1,617 | 452 | 9881 | 32%
1 A% 591 | 555 | 465 | 333 | 621 | 400 | - - - - | 1677 | 1,288
1AAE | 96| 284 | 48| 147 | - - - - - - 144 | 431
2 AMIE | 495 | 271 | 417 | 186 | 621 | 400 | - - - - | 153 | 857
2 AR 702 29| 935| 163 | 709 | 164 | 91| 74| - - | 2437 | 430
1AM | 579 | 29| 831 | 163 | 586 | 164 | 91| 74| - - | 2087 | 430
2 AlAIR | 123 0| 104 0] 123 0| - - - - 350 0
3 A 704 | 57 |1105| 136 | 1,024 | 809 | 1,317 | 122 | 1617 | 452 | 5767 | 1576
1 AAS | 704 | 57| 1,105 | 136 | 1,024 | 809 2833 | 1,002
2 AR |- - - - - - | 1317 | 122 | 1617 | 452| 2934 | 574
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o wolm, FRATHEM LRdANe e 2o
[ 5-6] 1 MF3A| Aot
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= 12 9 | 23 UE |33 9 |43 U= |53 9= | @)
Ll zearwe
# AR | wzh | g | wr | AR | wgh | g | wzk | AR | uzr | AR |t
GDF 7|%F &
O e I < T L B e B e B A e R A Bk
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SEAER 8 T3t
P R B I 78 I 17 e e S N - AR e
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T TestDBFE R AZ | - | - | 14| 43| - | - | - | - | - | - | 14| 43
SEAER £ 53
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ERE
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data acquisition modules arranged on sides of the vehicle, each including a GPS
receiver and antenna for enabling the vehicle's position to be determined and a
linear camera which provides one—dimensional images of an area on the re—
spective side in a vertical plane perpendicular to the road such that information
about the road is obtained from a view in a direction perpendicular to the road.
A processor unit forms a map database of the road by correlating the vehicle's
position and the information about the road. Instead of or in addition to the linear
cameras, scanning laser radars are provided and transmit waves downward in a
plane perpendicular to the road and receive reflected waves to provide information
about distance between the laser radars and the ground for use in forming the

database.

1. An arrangement for attaching to a vehicle to enable mapping of a road during
travel of the vehicle, comprising:

a first data acquisition module adapted to be arranged on a first side of the
vehicle; a second data acquisition module adapted to be arranged on a second
side of the vehicle; each of said modules comprising a GPS receiver and an

antenna for enabling a determination of the position of the vehicle to be

3 | obtained and a linear camera adapted to provide one—dimensional images of an

3 | area on a respective one of the first and second sides of the vehicle, said
linear cameras providing images of a vertical plane perpendicular to the road
such that a view of the road in a direction perpendicular to the road is
obtained and information about the road is obtainable from that view; and
processor means coupled to said modules for forming a map database of the
road by correlating the position of the vehicle on the road and the information
about the road.
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3. System and method for creating, storing and utilizing images of a geographic location
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image that provide a panoramic view of the locale. A video camera moves along
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a street recording images of objects along the street. A GPS receiver and inertial
navigation system provide the position of the camera as the images are being
recorded. The images are indexed with the position data provided by the GPS re—
ceiver and inertial navigation system. The composite image is created on a col—
umn—by—column basis by determining which of the acquired images contains the
desired pixel column, extracting the pixels associated with the column, and stack—
ing the columns side by side. The composite images are stored in an image data—
base and associated with a street name and number range of the street being de—
picted in the image. The image database covers a substantial amount of a geo—

graphic area allowing a user to visually navigate the area from a user terminal.

In a system including an image source and a user terminal having a screen and an
input device, a method for enabling visual navigation of a geographic area from the
user terminal, the method comprising:

receiving a first user input specifying a first location in the geographic area;
retrieving from the image source a first image associated with the first location,
the image source providing a plurality of images depicting views of objects in the
geographic area, the views being substantially elevations of the objects in the
geographic area, wherein the images are associated with image frames acquired by
an image recording device moving along a trajectory;

retrieving a map of at least a portion of the geographic area; displaying the re—
trieved first image on a first display area of the screen and the retrieved map on
a second display area of the screen;

receiving a user selection of a position on the displayed map; determining a sec—
ond location based on the user selected position; and retrieving from the image

source a second image associated with the second location.
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4. Road data maintenance system and on—vehicle terminal apparatus compatible therewith

o
12

% e
US }g'EH o
=4
6154152 (2000—-11-28) . 1998-172762 (1998—10—15)
Q.
s 2
TOYOTA MOTOR CORP (JP) = 3] EP, JP, TW

Unpossessed road data is added to possessed road data stored in a road contour data—
base of an information center. An on—vehicle terminal apparatus first compares a
current position of a vehicle detected by a D—GPS unit against the road data stored
in a storage section for storing road contour data of possessed roads. If the current
position deviates from a known existing road, it is determined that the vehicle travels
on an unpossessed road. Road data of the unpossessed road is then obtained based
on a travel locus of the vehicle and sent to the information center together with a re—
liability index of the road data. The information center collects unpossessed road data
from a plurality of sources, evaluates the reliability index for each data, and adds
sufficiently reliable road data to the possessed road data. Thus, the information center

can quickly obtain and utilize new and reliable road data.

1. A road data maintenance system for maintaining possessed road data possessed
by an information center by adding unpossessed road data which is not possessed by
said information center to said possessed road data, said system comprising an
on—vehicle terminal apparatus connectable to said information center via communica—
tion means, including:position detecting means for detecting a current position of a
vehicle;possession judging means for judging whether the road the vehicle travels on
is a candidate unpossessed road based on the current position of the vehicle; andnoti—
fying means for notifying said information center of candidate unpossessed road data
obtained based on a locus of said current position of the vehicle,wherein said in—
formation center includesmaintenance means for evaluating the reliability of the can—
didate unpossessed road data collected from a plurality of vehicles and adding road

data having a high reliability to said possessed road data.
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SECTION SECTION
5. System and method for updating, enhancing or refining a geographic database using feed—
back
R
==
=7} UsS /g_EH S =1
=4 =49
_ 6516267 (2003.02.04) _ 2000—532751 (2000.03.22)
HE HE
} Navigation Technologies o
=99 § , ¢ - EP, JP
Corporation (US) =&
A method for updating a geographic database is disclosed. Data collecting equipment
is installed in each of a plurality of vehicles each of which also has a navigation
system. The data collection equipment is used to collect data while the vehicles are
being driven along roads by their respective users. In addition, a method for assign—
ing a confidence level to geographic data is disclosed. The confidence level is as—
Rk | signed to the geographic data as an attribute. In addition, a method for determining
a position of a vehicle by sensing roadside structures is disclosed. Data indicating
positions of roadside structures are contained in a geographic database. By matching
positions of sensed roadside structures to data in the geographic database that in—
dicates the positions of the structures, the position of the vehicle while traveling
can be determined.
1. A method for determining a position of a vehicle using a geographic database that
contains data indicating positions of structures located alongside roads wherein said
data were obtained by traveling along said roads with a data collection system and
. detecting positions of said structures, the method comprising the steps of:
S . . . . . . . . .
_ _ | while said vehicle is traveling along said roads in a geographic area, sensing
379

roadside structures with sensor equipment in said vehicle;
matching positions of said roadside structures to said data indicating positions of
said structures contained in a geographic database in said vehicle; and

determining a position of said vehicle along a road based upon said matching.
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9. VERIFICATION OF DIGITAL MAPS
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fo

2

An assessment module for assessing data from a digital map for a vehicle. The as—
sessment is made on the basis of a piece of dedicated map quality information and
measurement data from an ambient sensor system in the vehicle. The connected
driver assistance systems and safety systems in the vehicle use the digital map data

on the basis of the assessment.

An assessment module for assessing data from a digital map for a vehicle, said as—
sessment module comprising:

a computation unit for accepting data from the digital map and for performing an as—
sessment of the data on a basis of a piece of dedicated map quality information, on
the basis of measurement data from an ambient sensor system in the vehicle, or on
a basis of both the piece of dedicated map quality information and measurement data
from the ambient sensor system in the vehicle; and

an interface for transferring the assessment to a driver assistance system, a safety
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system in the vehicle, or both the driver assistance system and the safety system in

the vehicle, which uses the data from the digital map on a basis of the assessment.
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A voice expression selection processing section recognizes a route from data from
a route memory. When a vehicle has reached a junction, it is judged whether or not
a curved road is present at the junction on the basis of connecting road number data
from a junction data storage section, connecting angle data and connecting road

width data. The content of the voice expression is changed in accordance with a
case where the curved road is present or another case where the curved road is

oF
2

<
absent. Particularly, when the curved road is present, the direction of this curved

road is added as a base of the voice expression. Therefore, the voice expression

which matches with the feeling of a driver can be carried out to achieve suitable car

guidance.

A device for leading a vehicle along a road to a destination by issuing a voice guid—
a map information storage means (15) for storing map information inclusive of in—

ance along a predetermined route when the vehicle is running on the route that is

set to go to the input destination, comprising

formation about the structure of the junction,

a judging means (13) for judging whether or not an angled road formed by roads
intersecting with angles is present at the junction from data regarding connecting
roads at the junction by detecting connecting angles and widths of all the roads that
connect to the next intersection, and for determining whether or not an angled road

formed by roads, wherein the roads are the current road and the road that should
be selected, is selected on the basis of the route for exiting at the next intersection

that is ahead of the vehicle,
a voice expression deciding means (13, 14) for deciding whether a route guidance

is output or not in accordance with the detected result of the judging means (13),

a voice outputting means (20, 22) for outputting the route guidance voice in ac—

and
cordance with the decision of the voice expression deciding means (13, 14).
INPUT 28
i 30
SECTION
CTION SECLL

10
ROUTE MEMORY

TORCALGUL.
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e

12

16~
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11. Communication navigation system and method, communication center apparatus, commu—

nication navigation terminal, program storage device and computer data signal embodied in

carrier wave

=

(= Mo

7t

fofi ot

L
o
2

2

oF

EE] e
US *(}FJ] O]
=4
6826474 (2004—11-30) W 5 2002—231454 (2002—08-30)
HS
PIONEER ELECTRON CORP T g
- EP, JP
(JP) 53]

A communication navigation system is provided with a communication center appa—
ratus ( 3 ) and a communication navigation terminal ( 5 ), which perform two—way
communication on a communication network ( 1, 2 ). The communication center ap—
paratus is provided with: a search device ( 74 ) for searching for an optimum route
with respect to the request of route search from the communication navigation ter—
minal on the basis of information for route search and a communication device ( 73
) for wirelessly transmitting coordinates information at a plurality of positions on
this optimum route. The communication navigation terminal is provided with a com—
munication device ( 38 ) for receiving the coordinates information and a display
processing device ( 43 ) for displaying the optimum route on the basis of this re—

ceived coordinates information.
1. A communication navigation system comprising a communication center apparatus

and a communication navigation terminal,

(i) the communication center apparatus comprising:

a map database for storing therein map database information including
information for route search, which enables a search for an optimum route from
an origin to a destination by predetermined algorithm;

a search device for searching for the optimum route with respect to route
search request information that indicates the origin and the destination and that
is received through the communication network, on the basis of the information
for route search by the predetermined algorithm; and

a center side communication device for wirelessly transmitting, through the
communication network, coordinates information at a plurality of positions
arranged on the searched optimum route, and

(ii) the communication navigation terminal comprising:

a terminal side communication device for receiving the coordinates information
wirelessly transmitted; and

a display processing device for displaying the optimum route on a map on the

basis of the received coordinates information and map information for display.
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12. Methods and apparatus for determining a route having an estimated minimum fuel usage

for a vehicle
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Apparatus, methods, processors and computer readable media for determining a
suggested route having an estimated minimum fuel usage for a vehicle based on a
estimated fuel efficiency for the vehicle for different speeds of the vehicle and
based on estimated speeds for the route. The estimated fuel efficiency for the ve—
hicle is based on aggregated data for the vehicle. Alternatively, the estimated fuel
efficiency is based on actual data for the vehicle. In some embodiments, suggested
routes are constrained by user route preferences, and real—time route information.
Alternatively or additionally, the estimated fuel usage is based on actual driver be—

havior data.
1. A method of determining a route for a vehicle having a motive source, comprising

the steps of:

inputting a start location;

receiving at a computer device a destination location;

determining at the computer device a suggested route having an estimated minimum
fuel usage from the start location to the destination location for the vehicle based
on estimated fuel efficiency for the vehicle for different speeds of the vehicle and
further based on at least one estimated speed for at least a portion of the route;
outputting at the computer device a list of a plurality of driving styles for con—
sumption by a user;

receiving at the computer device a selected driving style from the user;
determining the suggested route partially based on the received driving style; and

outputting at the computer device the route for consumption by the user.
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13. Mobile systems and methods for responding to natural language speech utterance

npe
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Mobile systems and methods that overcomes the deficiencies of prior art
P speech—based interfaces for telematics applications through the use of a complete
o}

speech—based information query, retrieval, presentation and local or remote com—

mand environment. This environment makes significant use of context, prior in—
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formation, domain knowledge, and user specific profile data to achieve a natural en—
vironment for one or more users making queries or commands in multiple domains.
Through this integrated approach, a complete speech—based natural language query
and response environment can be created. The invention creates, stores and uses
extensive personal profile information for each user, thereby improving the reli—
ability of determining the context and presenting the expected results for a partic—
ular question or command. The invention may organize domain specific behavior and
information into agents, that are distributable or updateable over a wide area
network. The invention can be used in dynamic environments such as those of mo—
bile vehicles to control and communicate with both vehicle systems and remote

systems and devices.
1. A mobile system responsive to a user generated natural language speech utter—

ance, comprising:

a speech unit connected to a computer device on a vehicle, wherein the speech
unit receives a natural language speech utterance from a user and converts the
received natural language speech utterance into an electronic signal; and

a natural language speech processing system connected to the computer device
on the vehicle, wherein the natural language speech processing system receives,
processes, and responds to the electronic signal using data received from a
plurality of domain agents, wherein the natural language speech processing
system includes:

a speech recognition engine that recognizes at least one of words or phrases
from the electronic signal using at least the data received from the plurality of
domain agents, wherein the data used by the speech recognition engine includes
a plurality of dictionary and phrase entries that are dynamically updated based
on at least a history of a current dialog and one or more prior dialogs
associated with the user;

a parser that interprets the recognized words or phrases, wherein the parser
uses at least the data received from the plurality of domain agents to interpret
the recognized words or phrases, wherein the parser interprets the recognized
words or phrases by:

determining a context for the natural language speech utterance;

selecting at least one of the plurality of domain agents based on the determined
context; and

transforming the recognized words or phrases into at least one of a question or
a command, wherein the at least one question or command is formulated in a
grammar that the selected domain agent uses to process the formulated question
or command; and

an agent architecture that communicatively couples services of each of an agent
manager, a system agent, the plurality of domain agents, and an agent library
that includes one or more utilities that can be used by the system agent and the
plurality of domain agents, wherein the selected domain agent uses the

communicatively coupled services to create a response to the formulated
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question or command and format the response for presentation to the user.
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14. Vehicle drive assist system
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A vehicle drive assist system comprises a camera for picking up an image of an area
existing in an advancing direction of a vehicle; display means for displaying the
image picked up by the camera; steering angle detecting means for detecting a
steering angle for steering the vehicle; traveling path predicting means for pre—

dicting a traveling path of the vehicle on the basis of the steering angle detected

o
12

by the steering angle detecting means; and drive assist means for overlaying on
the display means drive assist information containing the vehicle predictive trav—
eling path predicted by the traveling path predicting means and guide lines pro—
longed from the lines defining the width of the vehicle body on the image of the

area existing in  the vehicle advancing direction.

1. A vehicle parking assist device comprising:

a camera operable to pick up an image of an area around a vehicle;

a display operable to display the image picked up by the camera; and

a drive assist unit that automatically selects one of a normal parking mode and
a series parking mode, the vehicle drive assist device mounted in the vehicle
including a navigation device that determines a position of the vehicle,

wherein the drive assist unit judges whether the vehicle is parking in a parking
lot or on a road based on the position of the vehicle determined by the
navigation device, and the drive assist unit selects the normal parking mode
when the vehicle is parking in the parking lot or selects the series parking mode
when the vehicle is parking on the road;

wherein when the normal parking mode is selected, the camera is directed to

backward of the vehicle so as to pick up an image of a backward area of the
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vehicle and the display displays the image of the backward area of the vehicle;
and

wherein when the series parking mode is selected, the camera is directed to
sideward of the vehicle so as to pick up an image of a side area of the vehicle

and the display displays the image of the side area of the vehicle.
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15. Dual road geometry representation for position and curvature—heading
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A way to represent roads as data is disclosed. Vehicle systems that provide driver
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assistance features relating to road curvature, such as curve warning systems or
lane departure systems, use data that indicates road shape and data that indicate

road position. To support these vehicle systems, a dual data representation of road

o
12

geometry is provided. One road geometry data representation indicates the road po—
sition, e.g., road centerline or lane centerline, and the other road geometry data
representation indicates the road shape, e.g., curvature and/or heading. Several dif—
ferent dual shape representations may be provided and can co—exist with existing

and future database representations.

1. A computer—readable medium comprising a map database, the map database
comprising:

representations of road segments, wherein at least some of the road segments are
represented by two separate types of data, wherein the two separate types of data
include

a first type of data that indicates a location of a line that coincides generally with
a physical centerline of the represented road segment, wherein the data that in—
dicates the location of the line includes a location of at least two nodes, and

a second type of data that indicates a shape of the represented road segment,
wherein the data that indicates the shape represents a substantially continuous

curve that is independent of node location.
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17. Accident avoidance systems and methods
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Accident avoidance system for a host vehicle includes a global positioning system
residing on the host vehicle for determining the host vehicle's location as the host
vehicle travels, a communication system residing on the host vehicle operative to
receive signals including information received directly from other vehicles in—
dicating the locations thereof and traffic information received from an infra—
structure—based station indicating the locations of other vehicles, and a navi—
gation system residing on the host vehicle coupled to the global positioning sys—
tem and the communication system. The navigation system displays images rep—
resenting a vicinity associated with the host vehicle and showing indications of the
locations of the other vehicles within the vicinity derived from the information re—
ceived directly from the other vehicles and the traffic information received from
the infrastructure—based station to thereby reduce the likelihood of a collision

occurring between the host vehicle and the other vehicles.
1. An accident avoidance system for a host vehicle, comprising:

a global positioning system residing on the host vehicle for determining the
host vehicle's location as the host vehicle travels based on signals received
from one or more satellites;

a navigation system residing on the host vehicle coupled to the global
positioning system;

the navigation system including a display and being operative to display images
on the display to an occupant of the host vehicle representing a vicinity
associated with the host vehicle;

wherein the navigation system is further operative to update the images shown
on the navigation system display to reflect changes in the location of the host
vehicle;

a database arranged onboard the vehicle and including data about roadways that
a vehicle can travel on, the data including location of edges of the roadways,
wherein the navigation system is further operative to display on the display a
map of the vicinity of the host vehicle based in part on information from the
database,

wherein the map of the vicinity of the host vehicle being displayed on the
display shows a shape of the roadway or edges of the roadway,

a processor residing on the host vehicle and coupled to the positioning system,
the processor being operative to determine, based on data about defined travel
corridors, that the host vehicle has deviated from a particular travel corridor

on which it was travelling and activate an alarm in response to determining
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